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7]7} WH^IS]^ '^'^)<^1 Hfl^lSlJI, H^A^ m^l^ ^1 2 (<^11- 

^^71521- S.e1-olHll-ol <:§^)oll Wfl^mcl- '^Is]^ /fl^l «o^^<^l 
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^x] yj-Ai^ tiVs^l {SEMICONDUCTOR MEMORY DEVICE 
WITH OFFSET-COMPENSATED SENSING XHEME} 

£ 2^ ^ ^vr^o]] 4^ ^H>5JI i^tt ^-£^1 ^]s.^ ^1-^1 1- 

£. 3^ ^ ^^1^^ /^l 1 ^^Ic^l^^l sis. ^ slS* 

1- H^; 
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£ 7a^ ^ ^^'^l ttl-s. ^s.^^ s\S.7} al-i^] ^^^]'^]^] 

£ 7b ^ H 7c^ ^ ^^oil ttf^^H^ s\s.7} ^-g-€ i^s^l '^lae] 

£ 10^ ^ ^^^^ ^1 3 ^^Hl^^l 4€- -2.5.^ i^i- ^4 5]^^ n<^]<^}^ ^^1- 

^^fe nelJi 

£ 12^ ^^^^^15 -^Aio^jcHi 4^ if-^ d|i 

o>^^ 7>^^ ijvs^fl Pflie] ^^Hi ^oicf.. 
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<16> jL^^^ DRAMl- ^^^1-71 ^^tt s\S.^ ^ tijE 

^^7lolrq-. DRAM^ |]7l ^2]-oil 91"^^^, ^^}7> p|12.e1 ^^a^ tij-E s^oio. 

DRAM^ 'ei^^^ t^7l ^li^Vfe ^o] o.^ ^^^]^]^ 9X^. sim^i- 

<i7> . ^^sq- 7j-i «fl&<^l, cl-<=>1M-^^ H^>-^^ ^i-x] ^47] (dynamic 

cross-coupled sense amplifier) (o]^}. "#^-#f-^^l ^^7l"El- ^if-)7> tilS e^ol 

DRAMS]. Hfl:^ 4 (scaled-down feature size) 

1- ^^^^^^ S.^;^1^Bll:Ol ji^^S. mm<^]^] 4-B-S171 nfl^ofl c^wH^ Sl-Bl-nlElo^ 
^^^^ ^7R>t:^-. ZLei*b i:ltiH^ 4sl-°lt^^ ^^^^ #^-#1- ^J"^! 

f^^7l7}- ^^^i ^-y- (offset voltage)^ ^Ml ^^^il ^-y-^ #^-#f- ^^1 ^ 

^7l^^v^l Pl-^o] ^i^l-Tfl *m ^"d'^] ^1^ <^1^} ^Ml^l ^'^^ 

(charge sharing)<Hl Sl^fl^i -^7l£lfe HjE 5]-oi ^oj-o] ^3:710^ ^H>5J!^'a^^cf 

7]£]^ wjE E}oi ^oj-o] 7^1-^1 ^^7ls:| ^<y-i4 , Si7l/e]HeflAl 



1020020037851 ^^ 'UA- 2002/11/7 

^l^Hl ^1^1^^ ^711 ^tq-. ^<a-<^l^i -^^^V^ ^^1, wjH. efoloil 

7lSlfe ^^0-^1 y^±t}7] n^o\] 7^7] ^#7)^ ^^^i S^^flA^ 

<19> ^^7]o]]A^ >g7]^ l-^'^ (Hfe ^<g-)^ <^^t# ^iS^-A] 

^17] ^"^^ s}^ 7l^l-ol ;^]o>£lo1 O.J7 014. ::le:|*|. ;,|^^ ^ ^j.^^ >j] 

i"-^^^!!- o], 7i#^ i-^^^^i ^"i^M ^^^^ 

^\7]^^ ^^^M ^ 4^ sis 7l^^ ^^*V 

71^^ ^B-§-^-2.S^ y^7]^^7]o] ^A^S., o]^ 

IEEE "Offset Compensating Bit-Line Sensing Scheme for High Density DRAM's" 

(Solid-state Circuits vol. 29 No. 1, January 1994, pp. 9-13)e^-^ J^l^AS. 71)^1^01 

<20> 4^7l^.fe^oil 7l]Als]c>l ^^^1 i^l- wlM ef^ (offset compensating 
bit-line sensing: "0CS"4 ^1^) ^^1 ^^71^ o]^o]^ 

Ei*^ ^"^Ir^]^ ^7la^ 1:5^^ A]7]^^ ^ ^4. OSC i^J<^l ^J-^l ^^715] 

^-a-^ a.^^>7l ^^7l7l- tfl-^l till^l^c>] o;ii:f. ji^ 

S. DRAM^ ^-f , ^^11^ ^^1 ^ 71^-i- ol-g.3;>o^ <^<^ ifl^i] qcs 
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<21> ^ ^Vt^o] s.^o^ n^^^]] v\]3_^ ^j-^jo] ^^-^f- ^v^l ^^7]7\ 7.\^$\ 

<22> ^V^tV ;^]tiV ^^^^1-71 ^t!:^ ^^^^ af^'S. aV^^fl Dflss] ^J-^] 

^ 2 tilK e^<y# ^ ^>4^ ^^g- ^51-1- ^#sl-j7, ^ozfofl cl-s. ti]E e^- 
^f-tlr.tq-. ^1 2 '^^'^1 yfl^l^lo^, /^oM 1 ^ 2 wis e]-^ 

^ mi- ^#^1-71 ^1^<^1 ^1 1 ^1<H -g:^^H 71$ ^'g-<^l tfl^ ^ 

^^^^^1=1-. ^7] 'U^^ ^1 2 '^^•^l 4^15] 

Jl >a-7l 5lS^ i^^:^] ^1 1 ^ ^1 2 ^^1:4 4^ *<^1 

. A 3 '^^i tifl^mci-. 

<23>. ^ ^^^^ 4^ ^^Hl 4-^^, ^12. si ^V^l^ 4 1 ^^6\] tifl^ls)^ 

711S1 ^I-O] Zl-Zl- <^^5l^ ;5ll 1 ^ ^1 2 WlE 5l-0]§4; 1 :4o\ AlJ^ofl -g-^ 

-§-^*H, 7]§ ^<a-oii 451- tiH^^^ ^-y-^ ^^^5*1-^ aVoH^ ^^d- #^5 

^ ^] 2 tijE 40]^ ^^^>^ ^£]-<^lwl s^S-fi]-; 4 2 4^ -g-^*}<^ ^oM 

1 ^ ^1 2 «1E 21-ois.^. ^71^1 -^^^^Vfe i^^l^il-; ^12 <^^^1 afl^lH) 

■ ■ \ ■ 71-9 " 



1020020037851 W^ '^^}- 2002/11/7 

3 afl^l^cf. 

<25> ;^ t:}€- ^^Hl trl-HT^, ti>i^ TiUHel ^J-^lfe 1 ^^^ll afl^ls)^ ^ 

<^ 4V1 ^1 2 tiiH £^oi o. 1 £el-oiwi sl^si-; ^>7l yl-^^H::^^ 

4V7I 3 ajE; e^oi5^ ^oj. ^g|.oii -g-^^H ^l^^l ;^1 4 win e^-^J^ ^^*}^ 

^] 2 HSl-olHl slS^; ^1 2 ^]c>l Aij:o]] -§-^s:H ^^7l ^] 1 ^ 4 2 ^]B. ^ 
7iaio.^ ^^5}^ 1 i^^l^; ^71:^11 2 ^^"=^1 4^7] ;^1 3 ^ ^1 4 

wlE 2l-<yi-# .^7l^^S <=^^5l-i^ 4 2 i^^l^il-; ^1-71 ^1 1 ^I Ji^l ^^^H 4^ 
7l ;^1 1 ^ ;^1 2 Hsi-olwl Sjs^oj] .aj.;^! 44 4 3^^^1S'1-; zl^JH 

4 2 <^^oll «ll:^lsl^^, ^7l ;^1 1 ^ ;^1 2 ^1^ b^-^s. ne^JL ^7l ;5il 3 ^ ;^1 

4 tils el-oli- A>oio^ ^^^^vi- zi-zl- 7j-^i f^^5>fe 7J-XI 51S1- i^tt^. 

<26> o] ^X\c^]6\] oXo]X\, ^7] U>clo:|^ ^oj. 5:]^^ >^V7l 7II 1 E.^o]^ -L 

^IL ^^7] 4 3 ^^.^1^ ^1 1 ^1-^ ^^711- ^^^t}Jl Aj-71 tiKH^i ^<a; 5)5., 

4V7I Til 2 HHl-olHl Sis, nelJl 4>7l 3 ^^^]^ ^1 2 ^^711- :i 

" ' . ' . - 71-10 
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Z\J1, 4^7] 1 ^ ^1 2 3^^1-4 1 ^^^1 3 ^1-7] ^1 2 

<^^oll «fl^l5]fe tiV^ofl ^1-71 «}olol>, 1 ^ 2 "^g^l-Sl- 

<28> a. i^t^o^ tiVi^fl ^^.7] (main ampl if ier)^^i 

^1- ^^7l7> ^>Alo] ^<a-«^l m^o] oj-^g^^o] ^2]-^ 

^^>J! ^^^^ ^4 "^^^ ^1 1 

1-f- ^^1 ^^7]7} '^^'^iJi, ^1 2/^^^ 41 '^'^^ 4^ ^'^l ^^1 

#^-^1- ^4714 ^e1-<^ltfl# PEQ H.el-o1til, LA ^ LAB 

cg^oiti]!-, tifl^is)^ '^^oii^i-. <=>]^m n^] «j-^<^i ^n^^, ^^"^ 

T^15LE| ^j-^l<Hl ^-^^1-^ ^o] 7>^5V4. 

<29> £ 1^ ^ ^^ofl nf= ^^/^ 31^2] 7]^ Ir^Solc]-. ^ ^^^^ 

i^o^ S\S.^ (negative feedback method)^ ^}^^ -^H 

^ .^^0-^ ^7lAl, 1 tllE 5}0]0. ^:a|. cg^S)^ E= y]E 

s1-<a (true bit line)ol:a ^1 2 wjE ^o]o^ 7]^ ajM 5]-<?l^S.Ai Af-g-s]^ 
E ojE e^-o] (complement bit line)<^14. "^^S., ^] 2 5l-olol ti]E s1-o]ol 
1 ujE e^-ojo] ?4#5^i?iE wjE e|-oio] ^ ^ oir]-. 
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<30> ^ -^-i-iJ} M.^ ^^7] (differential amplifier) (AMP) 

9\- (SW)S ^^^€4. ^^■^] (AMP)fe 7l§ ^-^J- (Vref)# ^^<^>l:^m ^1 1 

^;^V (a^ wltiV:^ 1 tilH el-o] (BLB)<^1 ^^1 2 "^^ ( 

'i^^ ^^», ^2:1^ ^1 2 tils ej-o] (BL)«11 #^ ^^1-1- 

^1 (SW)^ ^1-^ (AMP)^ #^ (^fe 4 2 wjE e^oi (BL))4 1 ^ 

^ (BLB) Al-olo]] (PSW)<^1 ^^^1 ^/^^€4. 

<3i> o] ^A]c^]6\] ^o^Al, ^-a- (Vref)^ tijE H^oi Hel^M ^"a- (VCCA/2)3il- -g- 

•a^l-rl-. ■sVxln}:, 71^ (Vref)^ e^-^ Hel^M ^'y- (VCCA/2):ai:l- ^Tfl 

<32> ^>-§- ^47] (AMP) ^, ^ ^1^1 ^^7] (current mirror 

amplifier)S.Ai -^^^ iH^i! ^-y- (input offset vpltage)^ ^^fec}. ^1^ s]-olA 
wlE, (BL)5l ^Sl-^ ;^«a-ol ^S.^ ^<'^s\- ^71 M- zi 2i4 ^.a^. 
^47] (AMP)fe tijE e|-<?l (BL)S] :^<a- ^§1-1- -irtiV^Tfl ^^V^. ^ ^Vt^o^ 

^^-91 *^1^^H ^<^^ (Vref)<^l tfltt ^>-§- ^^7] 

(AMP)^ ^"y-^ ^iTl^l-Ji, cf^-Hl ^^.^jl ^<y-4 ^^l^^l «1 

<33> tilje (BL, BLB)<^1 ^1^ ^S: (^]5.^]^)<=^] ^1^ ^91 

Hei^H (<^ii- 1-^, vccA/2)-^s z^-^l- ^^^\^]s\9m^ A^^^M. ^1*^ 

(PSW)7> «:^^^^ofl icl-el- ^V-§- ^#7] (AMP)^ ^^V^ ^1 2 (-)7> 
^1 (SW)* ^^11 ^7M^S. -S^^cf. ^, -V-^fl^ ^^7} ^^7] (AMP)<^1 
^A^slcj- ^^^-^1 tcj-sq-, i 1<^1 £^1^ ti|-5>f ^o], 7l$ ^-a- (Vref)<^l 
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^^■7] (AMP)^ 2.^^ (vos)<^i %^ ^;^hi %^ ^ 

^H^jl ^''^ (Vos)°Jr^ 7l-'S^i ttl-e}, ^^7] (AMP)^ ^1 1^ ^1 2 ^ 

(+, (Vref, Vblb)«^l ^"^^ ^-^^ ^4. 7] 

§ ^-a- (Vref)<^l tfltb ^1-^ ^#71 (AMP)5l :2-^^ ^-y- (Vos)^l ^l^^s]^^^ 7l 
^ ^-a- (Vref)<Hl tlltb ^1-^ ^^7] (AMP)^ ^"t (Vos)^! ^u]^^ 

cf. ^^^Jl ^<a-o] ^]7]^ ^o^^ Him el-^l-o]] ojA]^o.S. 7H>€4. 7]§ :5l<a- 
(Vref)^l cflt!: ^^7]s\ ^^^jl ^^J-^l ja^^-^^il rtj-s}. :£ H :£a1^ w>sq- ^b] ^ 

^^^i ^^*J-^>^ 7M^^. 
<34> o]^, p^jo] AlJ: (pSW)fe ^ %^^3^- ol^o^l Wl%^^5l.SlD^,.ZL ^a]- ^>-^ ^^71^1 

#^ ^^V^ ^1 2 ^7la^o.^ ^B^^gc]-. ^91 (WL)<^1 %^^5^-^<^l 4 

4 5}oi (BL)5] ^^J-o] ^o^^of) 7]-^^4. :^)-^ ^^7] (AMP)^ 
tils (BL)4 ^^t^ ^^'^l -§-^^V'^ ^^#sl^E tilE £1-0] (BLB)^ ^^t!:4. 

^, ^^7] (AMP)^ 7l§ ^<a- (Vref)4 ^Ie sfoj (bl) ^j-^ ^st-^^-a- ^> 

^>1- ^#^}JL. ^dS]-^ tilH El-o] (BLB)-^5. «1 

5 el-^-i- (BL, BLB) a><^14 ^^tJ-^M ^^^jl ^^oil ^I^a^ ^^1 ^4 
Soil cl-el-, #^-€1- ^^^1 ^^7|fe ;^1-^^ ^-^^ofl ^Tll^oi aiE e}oi^ (bl, 
BLB) ?voi ^^^7.y^ ^j-^m ^ 

<35> i 2^ ^ ^^^<^] ^^^j} ^t*V ti]:£^fl TI112.S1 .:3-^ll- ^ 

Ir^^ol^. ^ ^Vt^oi yv^^i pfl2.El ^J-^lfe DRAM^^. ^^1 ^^7] ^ 

S (shared sense amplifier structure)^-. ^ 4tl (hierarchical word 

71-13 
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line structure)!- ^^^4- -£ 2* ^^S.^] ^]S.b] ^V^]^ xi\]S.^ 44 

all^lSl^ 4^ 711^ -^^l: (10)^ if-tVtf. ^]S.^ 1:^<H1^ 7fls] 

pll2.2^ 4* 1-^, DRAM (a^ ^-iw 5^^1-)4 ^# (a^ tils 

ef^l-)^ °llMeJ:i ^Efl^ *5 (S^ ^91 «o^*J=)l- 4e} wfl"!^ '^l 

S.E\ ^ ^^1- (10) AH<^1^ ^iti el-<y <^^1- (20)c:>l 44 «11^m4. 4 
Ai« 40] oj^ (20)i^ cfl^^r)-^ i5Lel A^ti ^^IM 44 ' 

■ ^■§-^>7l A^ti. 4^ Plau-l-i: (21)^1 tifl^j^t}-. 

<36> 4>:.o^ 7^4 ^M. C^^^ (30)0] ti] E 5^0] ^q.^^ ^^^^ ^ <:g « ^q)0^ OJ: • 

^ofl 44 ^^]^o] o|cf ^;,| (30)<^1^ tfl-g-t}^ tilE 401 ^l:Oll'44 <g 

4^ 711^ 4^1 (31)^1 4 7J-4 5)^^ o]^ AV^^l^l 

^014. "^^l- (40)0] HjE 40] Hj:^j:0. A^ti.. 40] 

(20)4 44 Bfl^l4<>1 ^ Sl^H^i, "^^l- (40)^ 27i]5i zi 

1-1:5. 4¥1^4. -a ^1-^ '^^1: (40A)^lfe 4'^ ^3.^^ (21)5. 

^-^ ^s.^ (PXi)t- ^^^m :B4'^lti1-& (4i)oi Hil^l44 ^^^'^l. 

(40B)<^lfe 44 5^5. (31)1- ^^^>7l ^4<^ltt1# (42) 
ol Hfl^l4ol ojcj. 144 afl^l^ H40141- (42)^ ^5: 4^1- (LA. LAB) 

<37> Tjl^sflA^ £ 21- (40B)i^ £ HI J£4^ -^^^J ii^J- 

2iso| o^«-« 0.^4 4^;^^o^ yH^^ 4<a-^ 4<i]- t^J^l (43)<^1 44 

Hll^l^<H 4 44 sis (3i)oil^.H H H4€ -^s^ ^s.4 
(£ 3 42:. H}4 ^^4 ^ ^^^1) (44)7} Hfl^l€4. -^^t!: 44 hi]4^ 

■ " "• 71-14" . . .. .. . . 
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^A^7ll: (43)^ Xd:^ (RN, RP)^!! '^^^^ ^SL ^91 (RP) 

^ 4 (43)<H1A^ wl-o,l«H:^i ^SJ-^ ^^^>fe 4^5)31, ^S. Hi- 

°1 (RN)^ Vi}o]o]^^ ^-a-ol ^^J: ^1^*>^ c-ll aV^^cI-. o]^ o] 

^ ^<^lt:i-. 

<38> £ 3^ ^ ^^^^ ^1 1 -^H^i! ii^j- 5]^ ^ 4^1 SlS-l- 

i^^^ Sl^H'^l^. £ 3-ir ^ ^^^^ ^4 ^S- (31)^ ^3.^ ^^ 

^ aq)^] ^1 1 ^ ^1 2' wis 51-^ ^^711- (EQi. EQj), P-efl^l 

^^7] (PSA), N-Hfl^l ^^1 ^471 (NSA), ^1 1 ^ 2 am e^"'?! (ISOi, 
ISOj), iisli ^ TflojH (YG)l- if-^cV. ^1 1 wis sl-ol ^21-71 (EQi)^ 3711^ 
NMOS S^^l^Ell: (MNl, MN2, MN3)S ^^^sl^l, ^^l (PEQi)i -§-^*>'^ ^^<^1 

wfl^l^ pllasl (10)^1 tils e).ois. (BL, BLB)^ Hel^>:=^l ^'^^ (VBL)-^S HBl^^^l 
^ ^1 1 ^^IS Bl-o] ^^7l (ISOi)^ 47l]5l NMOS M^^^liBls- (MN4-MN7)S 

A^Slji, ;^lol Aij:^ (PISOiO. PISOil)«^l -§-^^H 7J-^1 (31)1- ^12-^1 

1:^ (20)i/-^S-^Ei ^7H o.^. o^4/^elt!:4. 

<39> ;41^*11A^ H 3-i: P-^fl^l ^^^1 ^^7.1 (PSA)^ 27ll5l PMOS S^^l.^^ll: 

(MPl, MP2)S ^S.^ «1^ (BL, BLB)> ^VM" (^^ 

cfl^l^S HlS Bl-<^l)l- ^s. ^91 (LA)<^1 N-^ll^l ^^1 ^^r 

7l (NSA)^ 2711^ NMOS Ssa^l^.E^l: (MN8, MN9)S ^^^sl^^, ^t^:^] wlS ^91 (4^^^ 
^S ^"a-^ 1^^^ wis el-^l)# ^J: el-o] (LAB)<^1 '^t^^. ?-^^] 4^1 ^^^1 
(PSA)sl- N-511^1 ^^^] ^#7l (NSA)^ ^l-a ^#7lSA-l #^-^1- ^^7m ^^^^V 
t)-. ;^1 2 tilE -^7] (EQj)^ 371151 NMOS S^^l^^E^l: (MNIO, MNll, MN12)S ^ 

"' ■ " ■ : " 71-15 ■ •. 
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>§ElJl, Alj: (PEQj)o]l ^^t}^ ^^6\] tifl^l^ pllSLel (10)^ wis ef^l: 

(BL, BLB)-i- Sel^Ml (VBL)AS ^^n^] ^ -^5^-^]:^^. 2 i^lS ef^ ^"^^l 
(ISOj)fe 47fl^ NMOS E^^l^t^^g- (MN13-MN16)S ^I'H (PISOjO, 

PISOjDi ^^^H (31)# i20)<^]/^S.^B] ^7]^^ 

<?l^/^el^4. 1 TllojE (YG)fe 2711S1 NMOS S^^^l^^Eil- (MN17, MN18)^ ^ 
^^^i^, t (CSL0)<^1 ^"^^H wis (BL, BLB)^ e}^ 

1- (LIO, LI0B)^1 ^7]^^S. 
<40> ^ ^^51 Bje:! ^^7lS.Ai f^^7l5]- 

if-tti^. ^l--^ ^^7]^ PMOS S^^l^iEil: (MPS, MP4, MP5)4 NMOS S^^l^Ei# 
(MN19, MN20, MN22)^S .^^^5]'^, NMOS (MN21)^S. ^^^^4. -£ 

3<^1 £^1^ vi[3!^ ^<='l, PMOS :S^^liEil- (MPS, MP4)2l- NMOS M^^I^bH: (MN19, 
MN20)^ ^^^d (40B)<H1 Hfl^lsl^ ^^^1, PMOS S^^l^^l (MP5)sf NMOS ^^^]^ 
Bll- (MN21, MN22)^ ^^:^] (30) «B^1^4. (40B)<^1 afl^l^ 

• PMOS ^ NMOS M^^l^iE^l: (MPS, MP4, MN19, MN20)^ tiVojo^^, ^<y-4 ^^-J*]-^ al-ojol 
i ^-a- ^^^5711- ^1-^1 ^4 '^'^ (30)<H1 apl^ PMOS ^ NMOS S-^^l^E^l: 

(MPS, MN22)^ efo]o^ ^oj- ^^oi] -g-^^H ^#s1^e wje 5].o]^ ^j^^]. 

^ ^^7] (inverting amplifier)!- ^^^tV^}. ^^7]7} CMOS <awl£-l5q- 

^^1, 1 ^ ^1 2 ^41: (+, -)4 %^ ^7^^ ^^t^. ^1 1 ^^V 
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(+)^ 7l§ ^''^ (Vref)# ^^^^^ NMOS M^^^l^E^ (MN19)^ Tfl^^lM^li, 4 2 

^^1^ (_)^ y|E El-^^lofl <a^S)^ NMOS ^^^]^^^] ■m22)^ TflolEolD^, Cl- 

:^}^ S^^I^E^-i- (MP5, MN22)2] iiJ^S. i^Ie e^-ojoi] <^:i^4. 

<42> PMOS E^^l>,Ei (MP5)fe ^€ ^SJ- (VCC)3il- (Sfe WjH 5^- 

ol) AHofl ^^^^^ Jg-S-Sf, WH<H^ ^<a-#^^^V7l ^tl:^^ ^91 (RP)<^1 

TflolEi- ^^c^.. NMOS E^xliEi (MN21)^ ^1-^ ^^7l^ #^ ^ 
A}oloil ^Aj^ J|.^st|., :^]o] Al^ (PSW)l- «>«i>l:<^lH^ 7]]^]^^ ^^^^ 

^1 2 -^^^ ^;<>S.Ai 7flclS7} Es 5:|.oi (BL BLB)<>11 ^^^^ NMOS ^^^1^ 
■ .tl (MN22)fe (Sfe ^^^s^i^E wlm 5}<?l)i2l- ^5: sV'^J (RN) aH<^1 ^^^^ 

<43> ^7]^i, PMOS ^ NMOS S^^l^til: (MPS, MN21, MN22)^, v}o](>]^:l ^^S?] 
(43)1- ^-S-^>£^, ^ ^91 (31) ^<U^J: ^S. 

<44> i 3^ %i-^^>^, PMOS E ^^j^Ei (MP3)fe (VCC)^1 "S.^^ ^ 

i^^fil-, w>olo]>^ ;5ioi-^ #^s>7l ^tt ^1 1 (RP)'^l 42^- 

Tll^lS ^ Hefl<y^ 5>^t:l-. .NMOS S^^l^^B] (MN19)fe ^1 1 ^^S.^] ^""^ (RP)*^! 

=efl^, 2 ^, -{0^ e^-o] (RN)<^1 <a^€ =1^3. 7]^ ^^g- 

(Vref)<^1 TflolE^ ^v^tq-. NMOS m^^^l^B^ (MN20)^ ^S. e^--?] (RN)4 ^^1 ^ 

(VSS) 4^1<^1 -f^^. (POS)l- ^M*<^151^ ^1^51 TflolSl: 

^vi^cf. 7)lt>lE7l- y^]o] ^S. {?OSm PMOS S.^^]^^] (MP4)^ ^ 

^ ^-a- (VCC)^ ^1 1 i^S-S^i ^91 (RP) 4^H1 ^^^^ ^-W- f-S-l- 
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<45> ^7]^"], PMOS (MPS, MP4)4 NMOS ^^^]^^^^ (MN19, MN20)^ v}o] 

^-M^}^ HH<Hi ^^^5711- ^^^^H, ^1-^1 (31)^ ^ 

^#7] (MP5, MN22)'H1 ^^-^S. A>-g-^c]-. £ loll ^s- 
4 tijE el-'y cfl-g-^V^ PMOS ^ NMOS S^;^l:±iBl-i- (MP5, MN21, MN22)3l-, ^^^i 

(40B)'^1 afl^l^ PMOS ^ NMOS S^^l^&ll- (MPS, MP4, MN19, MN20)^S. ^^^^^f. 

<46> ^ i^v^ofl o)-^ tils sl-ti ^<a7l-t (ISOi, ISOj) zl-z]-^ ylE 5]-Ol ;^c^ 71^^^!?]: 

o>qel- wlE ei-oi ^i^^l 7l^^^*5^4. <=^11- 1:^, 7l^o11 n^n^, a]^^^ 

tJ|1S.51 Ir^i cfl^*}^ wlH ei-oi ^o^7l^ al^^^ 1:^^ ^1^ 5^-^ ^4 ^ 

xl ^7l^o.s ^elAl^i:!:. «:;^l-oi jj^ofl icl-eig, oflSLel Ir^ofl 

cfl^^l-^ wlE efoi ^<^7lfe >$difl^ i^lfiei ir^sl yl:^ Ei-cis. (bl, blb)# ^^1 

2]S (31)<^1 ^^^-^S- jil^V 
<47> c^ll- 1;^, ^l-2.Sl 1:^51 tilE e|-Ol (BD^l. ^f-el^M tilE 5l-^olj7 ^ 

pll2.el 1:^^ tijE Ei-o] (BLB)7> hI^. e^-olo] ;g o. ^i^^ Tjfla.^^ ^ 

o] BLB ^4-), wjE ei-oi ^ei7i (ISOi ISOj)^ ^1^ 

(PISOiO, PISOil) Hl^ (PISOjO, PISOjl)<^l ^^^V'^ til^ ^91. (BLB)^ ^>-^ 
• 71^1 ;^1 2 (^, NMOS S^:=^l<^iE^ (MN22)^ 7fl^>lE)bil ^1*]-^ ^1-5^^:^ 

E. ^91 (BL)^ §^7l2l #^ (^, PMOS ^ NMOS e^^I^ieII- (MP5, .MN22) 

51 iiS.)o11 ^^tVc}. ol^ ;tllol A]^ (PISOil PlSOjl)^ til^A^Sl-Al^lJL ;^1 

(PISOiO iE^ PISOjO)!- %>>^^Al7j^S^ ol^o:!;^!^. 
<48> • tiVigol], ^l^fil ^^^1 WlE e|-Ol (BL)ol tilE e|-<yoljl ^eflsl i3]l2. 

e| wlE ei-o] (BLB)ol ^^sI^ie wjE efoio] ;^ o. pfla^i ^ol 

■ 71-18 
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BLi <a^s1^.^-f), «1S e}<a ^<g7) (ISOi^^ ISOj)^ ^1^ ^« (PISOiO, 
PISOil) 5Efe (PISOjO, PISOjD'^ll ^^^H 1^1^ ^91 (BL)^ ^f-^ ^^71^1 ^1 2 

NMOS E^TiliE] (MN22)^ 7llolE)oil <g^^]-ji ^s-e^^M ujE e).oi 
(BLB)# ^1--^ ^^7]^ #^ cf^l- PMOS ^ NMOS m^^lriEil- (MPS, MN22)^ 
. ^1^ (PISOil PISOjDl- l:^^si-Al7lJl ;^lc:>l ^s. 

(PISOiO PISOjOl- o.^^ <^1^'>1^4. 

<49> ujE e^-O]^ ^^7]^ ^1 2 ^;^>S. ^^i^^l^f^ ^2:71- AV^^ofl Ul- 

s]- S.^ ^91% (.110, LIOB) tijE (BL, BLB)4 ^<^at!: i 

^^l£]c>]o]: ^4. ^oi-g. (LIO, LIOB)^, £ 4011 ^o], 

• ^^1 (45)1- ZLS-^ -^g^^ (GIO, GI0B)<^1 ^iJj^^S M^} 

4i^^l S)^ (45)^ 47l]^ NMOS e^^i^^e]!- (MN23. MN24, MN25, MN26)5. ^^^^4. ^1 
o] ^S. (PCNT0)7> «fl ^91^ (LIO, LIOB)^ ns.^ <^g#^ e]-o] 

1- (GIO, GI0B)<^1 q-z]- <ai^cf. 40] (PCNT1)7} H S.^ 

%^ sl-^lr (LIO, LIOB)^ e^-^-i: (GIOB, GIO)<='Il 44 ^^iS. <=^^^ 

<50> ^ Hl-^4t»- 9l^^i, ^Jll- (PISOiO, PISOil, PISOjO, 

PISOjl, PCNTO, PCNTl)^ *S ^Hs^l^ ^ ^s:>^ n]^ (RA0)<^1 44 -^d^^-^ 

5. t^^s)-4:£^ ^1^€4. simsi-^ s 3i HA]^ ^>:§- ^47]^ 2 ^4 (^, 

MN22S] 7llolE)7> -^^^ HlM ej-oiofl <a^4o^o]: sr}7l ttfl^olcf. v\]3.^\ ^ 

s-o^ A^a e^ois, (sWLO-SWLn) ^ ^^i^^liMn^^^ a-^w. e^-olo] >;H^£l5i^ 

■ 71-19 
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^l^ .^i-^^ 2l*V^ o^^ell^i HlEofl 1^^514. ^^^^ ^M. ^91 i^]^ 

(BLB)oV^#S]^E tijE ^o]o] ^cl-. o]nfl, ;^lo^ Al^:g. (PISOiO PISOjO) ^ 
(PCNTO)^ ^^<^l,/llo1 ^^1: (PISOil, PISOjl, PCNTD^r wl%>§5|-^cV. 

^iti. ^-IH 5}ol (c^ll- SWLl)o1 ^^5]^ tils el-o] (BL)<^1 

DIE tilH e]-o]ol ujE 5|.o] (BLB)c>l WlE e].o]ol sjq.. ojnl), ;qlo] AlJ^S. 

(PISOil afe PISOjl) ^ (PCNTl)^ tiV^^Hl, (PISOiO, PISOjO, 

PCNTO,)^ 

<5i> £ 5fe ^ ^^^-^l 4^ ^>£^] ^ls.el ^Mjs] ^4.^^7].^^ -g-^ 

5Jo]4. |l7l €'^*}7l«^l st^i, £ 3<^l^i 4^ '^IS.S^ 1:^ (10)51 A-^w 4 

^ (SWLn)<^l ^^515^4^ 7H*>4. ^1^ tilE 40] (BLB)ol B^^]^] s\jL 4 

•M ^91 (Bl)o] WlE 40I0I $]u]^t^, 

<52> Di^^, (PEQi)7l- tilm £l-<a* (BL, BLB)^ 40] - 

sl-7l (PEQi)i ^M^] ^^^\^] ^Sl- (VBL)'-^^ ^e]^>4^4. «5 ^l^^l, i£ 5 

oil tifsq- ^oi, ^qio^ (psff, pos)ol -&^H1 €^^51-^14. '^l^ ^ ^^^^ -2. 

5|s.7> ^2l-^>7fl tb^. c-l ^^1^-2.^ ^d^^l-^ 

<53> y^o] Ai^ (P0S)7} %^^^^oil ttl-21-, (40B)<H1 hH^I^ wV'^H^i^ ^^a- 

^A^7l (43)Sl MOS JE^^liiEl (MN20)7> ^ ^€4. 7l^ ^'y- (Vref)<^l ^S. ^ 

91 (RP)o)l wH^.^ ^'y-°l >3^^5):tl,^^ (RN)^ ^^7l (MP5,.MN22) 

<>11 ^S7l- ^l^^rf. NM()S m^^^^i (MN21)fe (PSW)^ -g-^ 



1020020037851 #^ ""^^V- 2002/11/7 

7l<^l ^^11^ ^S7> ^^^€4. 445.^-1, 7l§ ^<a- (V.ref)'^l tfltl- 

^471^1 ^S.^ :^<a- (Vos)<^l #^ .^^Hl #^ ^^>^ -^^^ 

(Vos)°J:^ ^^V^^^l ^-2}, ^V^ (AMP)^ ^'^^tV -^^ ^^^^^ ^-y-l: 

ir^-^^Ml ^14. <^1^ S.^"^ (Vos)7l- ^iT^sl^i^^ ^fe 

^71^ ^^^i (Vos)^l .i^^slSi-a-^ ^i^l?b4. 7l^^<a-ofl rfltt ^#71^1 
^SLS-^i! ^'^■'^1 :a.^^^<^l n1-e|-, :£ 5*^1 4^ ^'^l, «1S (BL. BLB)^ He| 

^>^1 ^^d-:^.^- ^H^iJl ^^-a-^^ ^"^-^ ^^4. ^ 4^<^1, ^1^ (PSW)^ «5 

%A^3l- A-^ti. E|-oi(sWLn)7l- %^^s^s\7] o]^6\]) wl^^^Sj-^cf. 

<54> AltL el-<?l (SWLn)^! «1S ^"ii 

(BLB)2l ;$l<y-ol Dfl2.5l ^ (MO-^l 7H>^ dl'^lt-l^^l ttl-Hl- 7>^^t:1-. -^ll- 1:^, ^1 
S 5}^ (BLB)^ ^^a-^l ^7l-^<^l irl-El-, ^M^-aS. 'a^^ ^^7V NMOS e^;^1>,e^ 
(MN22), ^S. el-<y (RN), nslJl NMOS E^^]iE^ (MN20)S ^^^^^^ wj-^ ^3.1- 

^^71^ %^ (^^ tils e^-oj (BL))sl ^<a-ol 

BBVHTil ^o}^-^ ^nlttnf. -^vgflA-], ^>:g- ^^7l^ 7l§^<g- (Vref)4 e= 

^91 (BLB) ^1-^ ^21-^ ^>1- 7j-xl ^4^}^, ^""^^ u] 

sq- ^ol, o^^.^ ^Aj- 3^S.<^1 ^sflA^ 1^}^ ^^^1 ^^^4. . . 

S. ^91^ (LA, LAB)S] -g-^^H (BL, BLB) ^^^:^>1- ^J-^l' 
^, P-2fl^l ^#71 (PSA)^ ^^nfl^o.^ ^<^^^ wis 51-^^ 
" ■ ' " 71-21 
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^€ s^-o] (LAH/ai^>:Ll N-2fl^l ^1-^1 (NSA)^ ^1-1:11^-2.5. 

^^7]7} ^^1^<^1 sl-'yi: (BL. BLB) ?]:^ ^^^-^V 

= 7^^] ^^■7]^ iH^ji ^^1^^, ^ ^^^^ ^^^^ -^^^ 

^ tijH e^ojo^ 1^31-1: ^^71 l-^-l-l- ^^1 ^^7]^ 

7\^^ S^S.^ ^^^^] tilE el-ois- (BL, BLB) ^'y-^Vl: ^^1^ ^ 

ol^, A-^w ^91 (SWLn)ol HlH 2^.0]^ (BL, bLB)<^1 S.^^\^] ^A^^ 

^l<^1^i #^-#1- ^-f «m (BL, BLB)S1 ^ 

-a- i^^fe H^olcf. #^-#1- ^^71011 ^^^-o] ^^ll^M 

, £iS<^l :£^m w>5q- :^o]^ wlE s:i-oll- (BL, BLB) ?]:^ i^l^fl^ ^"^-^V (AVBLO) 

(AVBLi)^ €^-€f- ^^7iofl ^^^^ 7^i-:^i #4^4. 

SZ^^i. -^^ tils e^-^ (BL)<^1 -a-7l£l^ ^'^-'^l #^-#1" ^^7l5] 
all. -2.^^^! ^J^J ^ SX^- ^1*.!:^. S" ^1- ^''^ 
(BL),^ ^^.l-'^l Hel^>^l (VBL)^4 ^clet:^/^!^^^^--^. ^ 6b<^l i^l"^ ^i^l, 

f^^7l5l ^^0.5^ <^ltfl E.^ His (BL)^ ^<g-^ ^xl ^ 

- " 71-22 - ■ 
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<a-/^€ ^^J^^ ^91 (BLB)^ ^^0-^ ^"a-/^^! 44 

^■^€4. ^^-#1- 44 ^^7)^ o.^^ji 4<y-^^ 9m ^o]^]7} ^^^^}AY^ 
^44 ^^4. 

<58> £ ^ ^x^ofl 4^ 3]5.7> ^-g-^ 4^1o1lA^ 

f^444 4SJ-°1 ^fe ^-f e^-oli:^! ^<^^ ^51-1- i'^^^ £^^14. 

^ ^^^'^l 4^ ^4 si^7l- 4-§-4^ ^ ^^^4 ^4 -§-4^ 

^s. 9.^^ ^4 (PI), 14 44 (P2), jze^jl 24 44 f^4.n^4 

(P3)^s. ^ ^4. ^4 (P1)<H14^ 4^ ^^7]'^] ^B7} 

^^^il4 .^&<H] 4^ ^#44 ^^^i 44^1 ^1444. i 7a4 ^-f 44^1 
, ^71144 ^7] ufl^ofl, wjE e^oi^ (BL,. BLB)4 44*^ ^4^14 ^^4. i4 
.44 ^4 (P2)<^14fe 4 4^ 440.1 «:^^^44, =l 44 4s 444 4 
40] ^ tiloiE-joii 44 ^71-444,4^44. 441, -^s^ :a4 :S)s4 4^ 
7]^ e].o]o^ ^ov ^5^011 -g-i^^H ^#sl4s «m 44-i: 44 ^4'=>11 

^4^to.^ ^^44. ^^^i 44°! a.4s]^7l nfl^ofl^ ^^7]^ 4m 4 
4^1 4^il4 44 4^4711 44t 4^ ^4. 24 44 ^4 ^4 (P3)'=>114. 

44 *^7l^ 4M 441- (BL, BLB) 4^14 4441- 4 

4 ^#tl-4. ^, 44^^^ tl4 -§-401 ^«544. 
<59>. s 7b^ ^ ^^'^'^l 4^ SlS.^ ^4 31^71- 4-£4 1^12.^1 4^H14 

4^ ^^7l^ 44^1 4^ ^-f wjE ^o]^^ i^s^i- jio^^^ £4<^14. 

44 ^^4 44 44.^ ^^^'^^l 4€- il7l ^4^ 7114^ ^S-iJ! ^4 ^4 
(PI), 14 44 f^4 i^4 (P2). ^ElJi 24 44 T^4 (P3)^s. ^^€4^ 44. 

71-23- ■ ■ - 
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^•a-^^ ^711 -y^s]^ , 7bofl ^^1, 2^-011: (BL, BLB)^ ^ 

l^V ^^1 (P2)ollA-]^ A^ti. g^oio] %A^5)-£lJl, H 

(P3)'^l>^1, ^^^1 ^^.7l^ tilE H].o]s. (BL, BLB) aHS] ^^J^>* ^ 
^v^ o.^ ^xl ^4^4. 

)> :£ 7c^ ^ ^^^1 ^^-^ ^^^> ^-^^ ^^^1 "^1^^ ^J-^Hl^i 

Si^i -i^^ ^5lf v\%7}AS.. 9-3.^ (Pl)<^l^i^ -^^fl^ ^^71- ^^^£l7l nfl 

^ £ 7H (BL, BLB)51 ^<a-l-'8: ^^vJ"^ 

71-24 
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(P3)<^lAi, #^-^1- ^^■7]^ wjE e^ois. (BL, BLB) ^}o]9] ^-y-^m 

<6i> £ 8^ ^ ^12 ^^l^^lofl -$-^-531 ^ ja^i 

^Sl- ;^l^^>7l NMOS E^^l^^E^ (MN27)7> ^7}^SXv^^ ;Hl5^^^>i^ 

(RN)^ ^ "^l^^fl^i n^]^^ ^"^l ^HBl- ^ -Jd^ (^fe 

el^a^^l ^ (RN)^ ^1"^ (POS)^l 

cfl^^V^ NMOS H^;^liEi (MN27)» ^^fl ^^^AS ■ 

<62> 9^ ^^^^ ^1 3 ^AHiofl :a>^v ^1-^1 :e.<=^ 

<63> : H 91- ^ ^^1 ^4 S^S. (31)^ Ir-^l- (lO)'^l "S-^^ 

t^, 4 1^ 2 El-oi (Egi, EQj), P-^fl^l ^^^] ^^^] (PSA), N-efl^1 

^^7] (NSA), 4 1 ^ ^1 2 wis 21-^ ^<a7ll- (ISOi, ISOj), =L^^ t sfl^. Til 

(YG)l- £ 9011 H>^m P-2fl^l -^^1 (PSA), N-2fl^l ^o^^l .^^71 

(NSA), nelJi *i TflolE (YG)^ ^ 3i ^^^H, ^^^1 

^ ae-^S-S S. 9<^1 ^11 ^^12 w1:e ^<^7is- (ISOi, ISOj)^ 

S. 3011 £Al€ ^4 ^sl wlE 
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^1 71^^ ^^^1 ZL^m :£ 9^] S^l^ ^H^fl S. 4011 ^ 

w>c4 (45)1- §1-^1 ^^4. ^, i 9<^1 i^l^ ^1 1 ^ 

2 tilE e^-o] ^0^711- (ISOi, ISOj)^ ^^1 tijE B}<y 7l^ni-^ 7l->^li^, o]^ c] 
^^1^^-. 

<64> :e 30] tiVi^l D112.E] ^^1^1- wis. e^-o] ^i^^l ^Sl- ol-g-*}- ^32]- ^e], H 9<^1 

^^^1^ 2711S1 ^^711: (43_0, 44_0) ^ (43^E. 44_E)3f t} 

M-^ (MN43)1: ^^l-g-sH ^^^i! sl^l- 

2l-<?l (BLB)ol E= HjE ^6]o^ ^ 1-^, 1 ^1-^ (43^0, 

44_E)^ ojE el-ol (BLB)«^1 wje ^o]o^ A] 2 ^^7] (43_0, 

44_E)^ wjE (BL)ol wjE Hl-olo^ nfl -^3l-*l:cl-. ^, ^1 1 ^ ^1 2 ^1-^ ^4 

<65> 1 ^1-^ ^^7l (43_0, 44_0)^ ^}^]o]^:, ^-y- ^^^7] U3_0)^ ^^^1 

(44_E)S ^^^€4. «>«^lo1i ^-a- ^^^71 (43_0)^ 27flSl PMOS ^^^]^^^ (MP13, 
MP14)4 2711^ NMOS S^^l^E-l-i- (MN49, MN50)S <^]^ im)^] 

PMOS E^^l^^Ei (MP13)^ ^€ (VCC)<H1 i^:^i4, al-ojoi^, ^ 

7^^t\.. NMOS E^^liE^l- (MN49, MN50)Sl ^^1-^ 1 ^S. ^'^A 

(RP^0)4 ^^1 ^"J- ^>^1^1 ^^^^c]-. NMOS :E^^]iE^ (MN49)^ tII^IeoH^ 7]^ 

^'a- (Vref)^! 9l7\^]Jl, NMOS M^^l^it] 
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(MN50)S1 TflolEofl^ ^]o] Ai^ (P0S0)7> 917}^^. 7flolH7]- ^jo] (POSO) ^I'^l'^l 

PMOS (MP14)fe (VCC)3]- el-^ (RP_0) 

<66> ti]-^ ^^7l (44_E)fe s}u|-^ PMOS (W12)S^ 27^9] NMOS M^^l:iiEl-i- 

(MN45, MN46)S. 7^-^] ^s. cg^ (3o)oil afl^l^cf. PMOS e^^I^iE^ (MP12)^ 

^€ 1 ^4^1^ #^ ^^^1- ^, tils ^'^I'^l ^^^^ ^ 

^ til-<5H^^^i: 5^-^ (RP^0)<^1 TflolE^ 

^^fetq-. NMOS :E^;^l>^El-i: (MN45, WA6)^ ^^^^ ^1 1 :^^-7]^ ^ 

wis 5l-'?l)^ ^^1 ^1-<^H1 ^^^^4. NMOS S^;^l^ti 

(MN45)^ TllojH^.;^! 1 7.}^ ^^7]$] 4 2 ^^1-S. ^ - H^ojofl cg^S^ji, 

NMOS S^^liBi (MN46)^ Tflc^l^^^H (POSO) sl-'^l'^l 
<67> £ 9l- ,^^^l-i3 , ^1 2 ^471 (43_E, 44_E)fe «>«>H^ .^"a- 

7l (43_E)sq- «]:^ ^^71 (44_E)S. «V*^H^ ^^J" ^^^<97l (43_E)^'27B^ 

PMOS Sqfl^l^Ell- (MP16, MP17)2l- 2711 NMOS ^^^]^^^ (MN51, MN52)S 

(40B)^1 Mfl^l^cj-. PMOS S^^l^iE-i (MP16)^ ^€ ^"y- (VCC)«Hl 
^ wKHi #^*l-7l 1 i^H ^. ^SL Bl-^y (RP_E)<=>11 Z]-Zl- 

Tll^^lS ^ H.efl'?!^ .^^^4. NMOS S^^litll- (MN51, MN52)^ ^Sl:^ 
;^1 2 -ilJ: et-y (RP_E)3l- ^^1 ^^y- ^V«^H1 ^^^^1^. NMOS M^^l^E^ 

-(MN51)^ TllolEoil^ 7l^ (Vref)<^l 'y7l-S]ji, 
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NMOS (MN52)^ TflolEofl^ a]^ (poSE)7l- ^71-^4. AM^y} ^ 

S. (POSE) B^-'^l'^l <^^^ PMOS ^^^]^^^] (MP17)^ (VCC)4 
(RP_E) Al-olofl ^^^^ ^^^t^-. 
<68> ti};?! ^3.7] (44_E)fe PMOS ^^^^l^B^ (MP15)5!f 27^^ NMOS S^^l^iEj-i- 

(MN47, MN48)5. ^^1 "^^^ (30)'>fl tifl^l^rq-. PMOS h^x1>.e-1 (MP15)^ 

(VGC)2]- 2 ^^7]^ #^ ^^1- ^, yl£ e^-^J AVojoil ^ 

-i-SSl-, ti}olol^^ ;5l<a-^ ^^s:>7l o^-lV ^S. e^-*?! (RP_EH Tflt^l:^!. 
^^^4. NMOS B^^l^^l- (MN47, MN48)51 -fSl-^ ^1 2;?>-S- ^#7l5l #^ ^ 
;^>Si|- A}o]d\] ^jt^^^^^i:!-. NMOS E^xl:fiEi (MN47)^ TflojE^ 2 ^>-§- 

^^■7\^ 4 2 ^^vs. s^' wis 5:i-<?i<^i '^^^n, nmos s^^i^bi (mn48)4 

^1^^ y^o] x\s. (POSE) el-^^l 
<69> o] ^Alcifloii ^o]A^, Ti|l2.el 1:^4 A-1«- -^^H 5}<^1- (SWLO-SWLn) ^ 4^ 

w1;5i11 w e}.oi (c^li- 1:^, SWLO, SWL2, SWL4, SWL8 SWLn-l ^ .*>M-)^1 ^ 

^€ tils £l-*?l (<=^1* 1-^. BL)^ S^ tils Bl-olol SlJl tilE 5].o] (0^]^. 

BLB)^ ^#eli?iS tijH ei-o]oi ^t^-. ojtifl, ^jo^ ^s. (POSE)^ Ir^^sl-sl^ ^V^i ^1 
o] ^S. (POSO)^ tillr^^sl-^cl-. o]^ ^1 2 ^^7] (43iE, 44_E)^ it*!: -^^^ 
^s. ^^7} -^^t^ 311^1^4. (POSO, POSE)^ ^ olHell^sl 2|^1- 

^ olHeflr^i alMoll tnl-Bl- 0.5. %>^^^^r:l-. o]^]^ .^^ ^l^^}^, ^ 9<^1 -E-^l€ 

tiV^^l T^l2.el ^1-^lfe H 3011 -£^1€ ^4 ^^^-^S ^^^l-Tll -f^^M. ^^"^l ^tb 

71-28 ; 
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<70> S. 2<^1 £^1^ ^<^1, ^1 1 ^ ^1 2 ^^-7]^^ ^^^^}^ vi}o]o]^ ^<y-, 

^^S7ll: (43_0, 43_E)^ ^'U^ (40B)oll ^7)1 Bpl€ $14. 5Efe, 

10^1 :g-o], hH(>1>, .^^S?]* (43^0. 43_E)ol ^1^^ ^<^^ (40B)oll 

<7i> H 11^ ^ 'g:^^ ^14 ^^1<^1^1 4# M.^ ^^1 ^4 SlS-l- ^ 

c^^^ sj^Sojc].. ^ ^^^^ 4 ^Alc^Hl 4^ tHlSEl ^V^]^ cf^sf 

(44_0)<>11 NMOS S^^l^itl (MN46)7l- <i ^^^1 ^-f-.^- 

S. A>^^4. NMOS S^^^l^Ei (MN46)^ ^1 1 ^}o]o]^^ ^Sl^^^S^l (43_0)^ ^1^ ^S. 
(P0S0)<^1 € -gr/^H^Cf. P>:t>7MS., ^1 2 f^#7lo11 $1^^^ , -^V^ 

(44_E)<^1 NMOS E^xl^iEi (MN48)7> <i ^^1 ^4 sl^l-ofl ^-f-^ 

A>-8-^rf. NMOS m^^l^ti (MN48)fe ^^1 2 ^SJ" ^^^S^j (43_E)S^ ^S. 
(P0SE)<^1 421- € ^/-2-S^4. 
<72> c i2fe ^ ^'^^ ^15 ^>^1^1<^1 4^ ^^^^ ^^^1 

^1 cflt!: ^^^^ ZLe^HS. ^m^^. 12* ^^*}^, 4^1- (RN, RP)^ H 2i 
]^X\^ ^4 <^^1: (40A)^ 7l^^S &e^sl<^l ^4. ^, ^l"^ f^#7ls^ 

til-ojol^, :^o^ it^J S\S. (43)^ <?l^t]:7a^^l "^^S: (30)ollAinj- A}-g-^T:}. oje^^V 

^ l^^oi] 4^. ^s. ^^o^ £3-^1 £^1^ ^ 
(43, 44)3|- ^^^^^ ^t*H. ^^^1 ^"^^ riei^^- ^S^^4. 
- ' ■, 71-29 ■ 
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<74> >^V^*V H>5V ^y-o], #^-^1- 7J-^1 ^S.7|7]. 0_U^ ^.y-ofl -f-^^|-7l1 <L>^^ 
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11 

^^11 .1 ^^<^1 -g-^^H^M 7ie ^<a-<^1 .^tt -^S^il ^"^^ .a^i-^l-Ji; 
Ji ^1-71 SL^^ji. 3)5.^ ^-^^ ^J-7l 2 '^^<>ll tifl^lslJi 4>7l 

sl^o^ u^-p^;,] «.«.^ ^1-71 1 ^ 2 ^^^1:4 4^ ^'^1 4 3 <=g^<:^l 

[^J^^l- 21 

4 1 1]-<^1 ^l^^i, 

^>7l ^H-^^} ^ ^^^^ (row activation) '^l^^il -^^^Vfe 

I^^^J- 31 

4 1 *^<^1 ^'H^i, 
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^1-71 ^7] 1-A^5|- o]^o\] al^Ajs^s]^ 

s-^i o.^ p]l5Le:i ^>^1. " 

^i^jl sl^fe 

-g-^^H a^^ii- i^s:}^ ^^1^5. ^]R.^ ^j-^i; 

[^^^■^ 61 ' 

^1 1 ^^^1 

^1 r^^^f; 
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^1-71 ulH efojo] ^o].^ ^^^Vfe 2 ^e^Ji 

41-71 1 ^ ^1 2 wl^ el-<eil- ^^l-^^l 4M 1 -§-^^H 

^^i-^Vfe ^i^^ll- i-t^Vfe ^^^S. ^Vfe 

71 

i^^l^ 4M ^1 2 4M ^12 Hfl^l5l:a, 4M 4 1 ^^-^ 4^ 

71 711 3 <^J<^<^1 tifl^l^lfe ^^ 0.5.^}^ tiVH^l ^^^1. 

[^^% 81 

7ll 7 %H1 ^^^1, 

41-71 711 3 'm'=>\]^ 4M 213.1- ^^^>7l H.5l-olall:Ol tifl^lSl^- 

m^^^ 91 

711 6 .%H1. 

41-71 7l^ tils el-^ H:El^>;^l ^<a-<U ^^1.^^ 3l-fe^H^l ^]3.^\ 

^J-^1. 

[^^^J- 101 
Til 6 

7l 7l^ ^^^^ UlH El-«?1 ^£1^1:^1 ^-y-iCl- ^^1^^ "^iH^fl . 
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[^J^^l- 111 

^1 6 %H1 ^^^i. 

^>7l ^1 1 ^^-gr ' 

[^^^j- 121 

^1 11 %H1 

131 

12 ^^^i, 

^1-71 ^1 2 • 

^7l ^'y-32f Aj.7i i:^-^ tijE sl-o] A>oloil ^^^5]^ ^s. ^H^H 
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m^-^} 14] 

I^^^j- 151 

A] 14 %H1 

1^^^%!- 161 

4 14 %H1 Sl-^^i. 

^^7]^] 4 1 c]-^Hl ^slji ^7] 4 1 wlB el-^* ^7l 
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{^^^^ 171 

^1 12 Sl^^i, 

^^7] ^] 2 

^7] :^<a-4 ^7] 4^ tijE AHofl ^S.^, ^Vl ^511 2 vfl 

^1-71 3 ^7] ^^7] ^<a- A}o]6\] ^A^^ ^= ^1-71 A] 2 A] 

181 

^7] 2 tilE e|.o]^ ^^^m ^^^M 

" ■ 71-36 
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^^1 #4 . 

^1^^ ^^^^ ^12-^ ^^^1- . 

191 

^1 18 . 

41-71 1 ^1^ 1:^^^ oi^oii^>y5l-slji, ^^7] 

l^^^^l- 20] . . 

^1 18 ^Hl ^^4. . ' 

^1-71 1 ^]'^ «S <=>1^'^1 ^7l ^S.^ 

[^^^f- 211 - 

18 *J-<^1 9X'=>]M, 
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221 

^1 18 91^^^, 

[%^^%V.23] 

^1 22 %H1 ^^^i, 

241 

y^] 22 *M ^^^i, 

[^^^-t 251 

^1 22 %H1 $X^^], 

^d^^^ ^'il-i: #^^}7l /^l 1 xfl^ ii= ^}'^]'^] ^^^^^ 
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26] 

^1 25 %H1 Sl-^A^, , 

^^71 ^^0-4 All 2 tilH El-<y /H^l ^^^^^ ^S.^, ^1-71 ^1 1 

^7] 2 aim 5^-01311. ^7] 4 2 h:.^ ^\o]o\] ^^^s]^ ^s^^-, ^>7l 

[^^^■t 271 

22 SX^^^, 

7^1 1 ^ 2 TllolE Ai^i-o]] -§-^^H ^3|-sH. ^^7] 1 ^ 2 ajE ^o]^ 
,^1 4S.^ . 

71-39 . ■ . . 
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I^j^-%> 281 

^1 27 ^Hl SX'^M, 

e|.ci^ ^^7]^ ^1 1 ^^l"^! ^^7] ^1 2 til E o. ^j.^^ 

291 

^1 28 ^'^^i, 

TijolE sl^fe ^1 1 ^ ^1 2 7fl<^m ^S.^"^] -S-^^V^ 2 tils 

e).oi^ .^71 y,}^ ^^■7]9] y^] 1 Sl^ cj-^Hl ^el:^! ^^^1 ^1 1 sl-^^ -^1-71 

301 

;^1 25 %H1 ^^l^i , . , . 

^V7l :^el-oltJl 

^^7] ^<a-3l- ^oM ^1 2 tils Hl-.'y AH oil ^A^^ :f.5.sl-, ^1-71 ;^il 2 ifl 
^ iiH.'^'ll. <^^^ TflolEl- ^] 5 E ^;^1>,E1S>1-; 

>^V7l ;^1 2 tilE el-oisl. ;^1 3 vfl^- a}o]6\] ^a^^ ^^c^^ .^1-71 ;^1 l til 

E ^o]6\] <^;g^ Tll^lE^ ;tll 6 E^xlrtE^fil-; 

;^1 3 ^1-71 ^^;<1 :^<a- A>ololl ^ ^ -^5.5^1-, ^l"^l^^r 

ol Al^l- i^^c>1-o1:eS. o^^^ TflolE^ ^^^ 4 7 S€^l:^iB-ll- ^^1-^ 
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1^^^%!- 31] . 

22 «oHl SXo]M , 

^^7] 1 ^ 2 ;^1<^ ^5ll:<=>l ^ ^^^^11- -f-^fl 

7loll ^^^S]D^, ZL :i5l]- ^7] #^71^1 ^ O.^^ :^^^o] 

[^^^*ol- 321 

^1 31 %H1 ^I'H^i. 

>g-,7l E.e}o]n\ S\S.^ ^^7] ^^7]^ ^'a-<^l ^ 

l^^^^} 33] 

1 ^^oii -g-^^H 71$ ^'a-'^Hl ttl-el- wH<=>l^ ^'S'^ 

. ^ ti>oH^ ^^a^ sls.i4; 

;^V7l wl-ojol^^ :^<y-^ ^^^-^^ , ^7l ;^1 1 n]^ B^^l^ ^^1" ^^f-^^l "s-^^H 
^1-71. ;^1 2 tilE e:|.oi4 ^^^^^ 1 s\s.s^] 

^oM wH'H:^ 4^71 ;^1 3 tils 21-^1^ ^5Rl^i^"^H" 

^j-7l ;^1 4 HlE 5l-<y^ ^^^>^ ^1 2 ^e1-<^lwl slS-fil-; 
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^1 1 i^^l^; 

2 Wfl^l^H / ^1 1 ^ 2 e^^Oll- A>olo] 32^j7 Aj-7l 3 

^1-71 01 >^ ^<a- ^7] ^] 1 ^Sl-<^1tf| S\S., IlEl Jl ^1-71 3 ^-^l 

^1 1 ^1-^ ^^711: ^.^^^}^ ^^71 tiV^joli ;^<^^ ^^^5 ^s, ^1 2 HHl-^lwl 

ZL^JL ^^.7] 4 3 ^^^Ife ^1 2 ^^7l#^^^*H; 

^>7l 1 ^ 2 H.s|oltJ^ sl^lr^f >^1-7l 1 vfl^l 3 ^7] 4 2 

34] 

33 ^Hl SX'^^], 

3 ^1-71 7^7] s\S.%^^t}7] :Bel-olti1l:oi Hfl^ls^^ 

I^J^^l- 351 . . 

33 %H1 9X'=>\M, 
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^ :^6\] wl-:£^l . 

{^^^} 361 

^1 33 ^j-^l 9X'>\^], 

[^^^H- 371 

A] 33 $1^^^ , 

^ ^^^n ^12-51 
I^^-t 381 

^1 33 «oHl ^^A^., 

[^^%1-391 

^1 33 %H1 

^7] 7]^ ^^^^ tilH e|-oi Hel^>7;l t}^ 
401 

^1 33 %H1 ^<H^i, 
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^1-71 2 wjE e:|.oiii|. Aj.7] 3 ^o^^] a}o1oi1 ^^^t]^ 5.5^1-, 1 

tils B]-Ololl c^^S\^ Tflolmi- 2 ^^7]^^]^ S.^^}^ 4^^^^ 

oils. el . 
41] 

^1 33 *oHl 9X'^^^, 

^7] 4 2 ^^^]^ s\S.^ 

^T-7l ^^0-4 /ill 2 WlE e:i-Ol A}o]6\] ^S-Q^, «><^1«=^ 

^SJ-<^1 *a4£l^ TflolEl- 51-^ ;^1 1 E^xl^E^Sl-; ZL^JL 

^^7] 4 2 alM 5l-ol3|. ^1-71 ^] 3 ^o^^l Al-olo)] ^^7l ;*ll 1 

His. 5l-^<^l <?1^5l^ TflolE^ ^1 2 S^l^li^itll- i^^Vfe ^^J^S. ^Vfe 

42] . 

^1 33 %H1 ^^^i, 

;^1 1 ^ ^1 2 TllolE Aisl-ofl ^^^c^ .^^sH, ^^71 ^1 1 ^ 2 tilE ^o] 
Aj-7i 1 ^3-7] Ai-o]oii c^^sl^ ^1 1 711 ojE s]s^; ^el"^ 
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^V7l 1 ^ 2 TllojE Aij^^ofl -g-i^^H -g-^^H, ^1 3 ^ ^1 4 ti1S 

43] 

,^1 42 %H1 ^o^A-l, 

[^T^^J-.44l 

4 43 %H1 

Wis Aj.7] 4 1 ^j.^ ^^7l^ 4 1^^ ^7H1 ^SlJl ^1-71 2 ti]:^ Bf^^ 

45] 

^1 43 %H1 

1 711 ojE ^7] 4 1 ^ 4 2 Tfl^lm -g-^^H ^1-71 ^1 2 

^^7] 4 1 ^^7i^ #^-^^Hl 4^ <?ll3^>fe .^^ ^^ij^s ^12.51 

. . ■ ■ 71-45 • ■ 



1020020037851 'U^}' 2002/11/7 

461 

^1 42 ^^^i, 

^1-71 2 ^#7]^ ^>7l ^1 3 wis e}<y^1 ^1 1 ^J-^l 7] 

^ ^-y-^ ^1 2 ^;^>, ns^ji ^7l 4 tils e^-oioil #^ cj-^Vl- 

471 

^] 46 «J-<^1 ^^^i, 

^^7l ;^1 2 Tll^lE ^^7] 4 1 ^ ^12 711 olH ^«<^1 ^^^>^ ^13 

y]E e^o]^ >^V7l ;^1 2 ^^715] ;^1 1 ^7^^] ZLSlJL ^7l ^1 4 ^Is 

;^1 2 ^^7]^ #^^^H 4^ ^^^>^ ^^1^5. ^1-fe tiVH^l ^ISBl 

^1-^1. 

481 

^1 47 ^Hl Si^^i, 

^1-71 ;^1 2 TllolE 5)Sfe -^1-71 ^1 1 ^ ;^1 2 TllolH Aij^lrofl -§-^^H ^1 4 

y]E fii-oi^ .^71 y^] 2 ^^7l^ ;^1 1 ^^Hl ^^7l ;^1 3 tilM el-<^l^ 

^j-71 ;^1 2 ^1-^ ^^7lsl ^^ ^^V'^l 21-4 ^i^^m ^^i^S ?m ^>E^1 ^12-Sl 
^J-^1 . 

l^^*^ 491 

;^1 33 -SoHl ^<H^-1, . .. 
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[^^^1- 50] 

49 %H1 Si-H^i, 

^>7l 1 HHl-olwl sl^^ 1 ^^7]^ ^H^Jl ^^^o] ^iTl^l 

[^^^j- 51] 

33 ^^^i, 

{^^^^ 52] 

51 ^Hl 91^^], 

^^7] 4 2 j^Ei-'^iiH ^s.^ ^7] 4 2 ^^7]^ ^^g-<^i 

5>i^ av:£^fl pflie] :^v^i: ^ ~ 
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1^^^%^ 53] 

^1 2 til E ^o]-^ ^^t}^ >ll 1 ^21-^1 w1 

.. ^13 -§-^^H ^1 1 ^ ^1 2 tijE S^oj^o. ^71^^^ '^^*^ 
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t 

^^ o^^\: 2002/11/7 

1020020037851 

^J^ofl ^V7l 1 ^1 2 -d'^^ ^^^^ ^^^1 ^1 1 ^1 2 ^^#3^ 4 

541 

53 ^Hl ^^^-1 , 
. -^71 3 ^^^1^ ^71 ^^^>^1 

[^^% 551 

53 -^^^^l U^^i. 

>a-7l ^1 1 -A A 2 -A^^^ ^^^-A-A ^i: ^^^S-^>- -A^^^ 

561 

53 

. I^^^^j- 571 

53 9X'>\^^, 
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I^^^-t 58] 

^1 53 ^Hl $X^^], 

^1 ^]7]^^ o.^ tiVjE^l ^^1. 

I^^T^^l- 59] 

^1 58 ^M. ... 

>^j-7l ^1 1 ^^o]u] ^S.^ ^7] 4 I #^7l^ ^^^ji ^^^o] 471^ 

I^T^^J- 60] 

^1 53 %H1,^<H^-1, . 

^7] 2 ^ ^1 3 ^^l^i ^^l-ol l:^^S}-m rtfl ^i-7l -f-^fl ^j-^l 2 ^1--^ 

61] 

^1 60 ^Hl Si^^^. 

^ ^1-71 ^] 2 ef-els] ^<^^ ^^sH ^^7l ^1 1 tils e^oj^ ^^t}^ ^A^ 
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I^^D- 62] 

^^^5^1-^ ^1 2 ti]-cilc>l>, ^<y- i^A^ sis. £4; 

-^71 ;^1 1 i3}o]o]^ ^og-o. ^^w}-o.o^^ ^7l ^1 1 tilH el-o]o^ ^<g- ^^l-oJl -g-^ 

^7] ^1 2 «1E 51-01^ ^^^}^ 1 ^el-oltil SI sal-; 

^T-7l 2 ti}ololi ^o^^ ^^^^D^ , ^7] ^] 3 tile e^-oio^ ^oj: ^^^o)] 
?^><^ ^J-7l ^1 4 ulM e].oi o. ^:g..^l.^ ^1 2 S-el-olal sls.i2l-; 

;^1 3 ^^'^l -§-^*M 4^71 ^ ;^1 2 wl:^ e}'?!!:^ ^71^1^5. <=^^^1- 
^ ^1 1 >i^^l^; 

^7] 4 3 ^^^1 ^7l >ll 3 ^ ;^1 4 tilM ^91^-^ ^71210^5. <a 

^^>^ 2 i^^lsl-; 

• ;^l 1 ;*iH ^:^^1 -g-W<^ ^7l 7^1 1 jE.5l-oltil sl^Pil tij-^ ^^il^^V 

;^1 3 ^^^1^; 

"^1-71 ;^1 2 ^^'Hl -g-^*l-<^ ^1-71 ;^1 2 ^^<^]n] s\S.^] wj-^ ^l^s]-^ 
;^1 4 i-?l^li4; ne^ux 
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^] 2 ^^o]] ^1 1 ^ ^12 ^91^ ^H^ ^e^al ^1-71 3 

^^7] A] 1 W>ol<^>^ S)S.,^7l 1 B.B^^]\3\ S]^, UHlJL ^13 

^^^Ife ^1 1 f^^7ll- ^7] 4 2 «>olo1^ ^1 2 

•l^^^j- 631 

^1 62 ^j-<^l ^<H^i, . 

^>7l 3 <^^<^1^ ^7l ^^^7] B._^o]n\%o] ^^]^^ 

^-i- o.^ ^1-^ tiVH^l . 
641 
^1 62 %H1 

^1-71 1 ^ 2 ^j^*^ ^^^9} ^^ ^^^S. 

{^^^} 651 

^1 64 %H1 ^^^i, 

■ ' 71-52 
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i^^^^ 66] 

^1 62 %H1 9X<>]^], 

671. 

. ^1 62 *oHl 

^1-^ ^^7M ,^^m ^^7} n ^oM ^1 1 ^^7]o] O^^AJI 

^t^^l ^iTlslfe ^1-^ ^>£^1 ^lS.el 
68] 

^1 67 %H1 ^<H^i, 

4 1 :b£]-o1ij] ^V7.i.:^1 1 ^V-i- ^^712^ #^ ^^^o] ^17^^ 

^>fe aV£^1 Ti|l2.iq ^j-^1. 
.69] 

^1 62 9X<=>]M, 

^oM ^1 2.^ 3 ^1^ ^ ^7] 4 2 ^x^^ll- -i-^ ^7] 4 2 
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l^^^} 70] 

^1 69 ^^^i, 

^7] ^] 2 :^el-o]t}l ^s.^ Aj-7i ^] 2 ^V^i- #47]^ ^^^'=>] ^7]^ 

^ ^7] ^] 2 «1E e^-o] ^<a: ^s^6\] ^^t}c^ ^7] ^] 1 tils bV^^ ^^^m 
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